I -INTRODUCTION
The procedure of growing epitaxial single crystals of erbium [ l ] made possible to measure the activation energy for self-diffusion of erbium. Erbium crystals were grown by vapour deposition onto a tungsten substrate in the ultra-high vacuum environment of a field electron microscope. This method growth [21 assures a very good surface cleanness and eliminates the necessity of additional cleaning before the measurements.
I1 -EXPERIMENTAL, METHOD
The measurements were done in a glass field emission microscope connected to a sputter-ion pumped metal vacuum system. Base pressure in the microscope was about 1 0 -~ Pa, estimated from the rate of the specimen surface contamination time. The erbium used for vapour source was of about 99.9% purity. The conventional methods of field emission microscopy were used [ 3 , 4 ] .
Zero-field activation energy was determined 151 first by establishing a reproducible small deformation of the crystal shape at a certain temperature with an electric field applied and then measuring the time required to smooth the surface at various temperatures with no field applied. The deformation has to be small enough in order to make the surface diffusion be the main mechanism of transport during the course of smoothing and to avoid the influence of the bulk diffusion. The initial and the final states of the crystal shape were characterized by the relevant values of the Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1986251 total field electron current at an arbitrarily fixed voltage. In order to obtain some information about the influence of the electric field on the surface diffusion processes of erbium, the measurements of the activation energy for surface selfdiffusion during the "buildup" were made. The buildup was made for both directions of the electric field. The specimen temperature was controlled by an electronic tiptemperature controller. The measurements were done over the temperature range 419 -527 K. The emitter temperatures were determined by the resistance thermometry method [61.
-RESULTS AND DISCUSSION
The measurements have been done for two different orientations of the erbium crystals. The effect of kildup was different for the surfaces exposed by each orientation. When the <0110> direction of the crystal was parallel to the emitter axis, which allowed one to observe the surface consisting mainly of the {~lio}, (0111}, and {l120} planes [ fig. la] The values of the activation energy for surface self-diffusion of erbium, obtained from the slope of the Arrhenius-type plots, are shown in Tables. Table 1 contains the results for the diffusion without the external electric field. 
p a t t e r n s of erbium c r y s t a l s representing two c r y s t a l l o g r a p h i c orient a t i o n~, [0110] -micrographs a and b, [0001] -c and d. P a t t e r n s a and c correspond t o the i n i t i a l forms of buildup, b and d -t h e f i n a l ones.
The anisotropy i n the erbium c r y s t a l behaviour i s apparently strong enough t o be detected even by such an "averaging" method of measurement as the one applied i n t
h i s i n v e s t i g a t i o n , which follows from t h e comparison of the values obtained f o r the surfaces with d i f f e r e n t c r y s t a l l o g r a p h i c s t r u c t u r e s . When t h e thermal blunting was preceded by the buildup a t t h e f i e l d directed outside the surface (a reverse buildup), the a c t i v a t i o n energy had higher values than i n the case of the opposite d i r e c t i o n of the f i e l d ( a s t r a i g h t buildup).
Although the d i f f e r e n c e of these values is close t o the estimated e r r o r of the measurement, t h e permanent appearance of it f o r each erbium c r y s t a l i n d i c a t e s t h a t t h i s " f i e l d memory" e f f e c t should not be accidental. It r a t h e r e s t a b l i s h e s evidence t h a t t h e buildup process changes the binding energy between atoms i n t h e upper p a r t s of the built-up erbium c r y s t a l . These changes remain conserved a f t e r removal of the f i e l d , a f f e c t i n g t h e value of the a c t i v a t i o n energy f o r surface d i f f u s i o n without an e x t e r n a l e l e c t r i c f i e l d , or r a t h e r they a f f e c t only t h i s term of the a c t i v a t i o n energy which, i n t h e vacancy model of d i f f u s i o n 171, is c a l l e d t h e energy of formation Qf. The f i e l d d i r e c t e d outside t h e surface a c t s upon the erbium atoms stronger than the opposite one. This is confirmed by the r e s u l t s obtained f o r the d i f f u s i o n with an e l e c t r i c f i e l d applied, which a r e shown i n Table 2 . 
IV -CONCLUSIONS The activation energy for surface self-diffusion of erbium appears to be strongly anisotropic. Two different values of it have been obtained for two crystallographically different surfaces of erbium crystals. The electric field affects considerably the process of surface diffusion. Evidence of the probable changes of the binding energy between erbium atoms during the buildup was found. These changes may influence the results of the measurements of the activation energy for the surface self-diffusion with no field applied. It is expected that the error caused by this effect should not be much greater than the error from the method of measurement. 
